To review the Department of Veteran Affairs (VA) and the Society of Thoracic Surgeons (STS) national databases over the past 10 years to evaluate their relative similarities and differences, to appraise their use as quality improvement tools, and to assess their potential to facilitate improvements in quality of cardiac surgical care.
Objective
To review the Department of Veteran Affairs (VA) and the Society of Thoracic Surgeons (STS) national databases over the past 10 years to evaluate their relative similarities and differences, to appraise their use as quality improvement tools, and to assess their potential to facilitate improvements in quality of cardiac surgical care.
Summary Background Data
The VA developed a mandatory risk-adjusted database in 1987 to monitor outcomes of cardiac surgery at all VA medical centers. In 1989 the STS developed a voluntary risk-adjusted database to help members assess quality and outcomes in their individual programs and to facilitate improvements in quality of care.
Methods
A short data form on every veteran operated on at each VA medical center is completed and transmitted electronically for analysis of unadjusted and risk-adjusted death and complications, as well as length of stay. Masked, confidential semiannual reports are then distributed to each program's clinical team and the associated administrator. These reports are also reviewed by a national quality oversight committee. Thus, VA data are used both locally for quality improvement and at the national level with quality surveillance. The STS dataset (217 core fields and 255 extended fields) is transmitted for each patient semiannually to the Duke Clinical Research Institute (DCRI) for warehousing, analysis, and distribution. Site-spe-cific reports are produced with regional and national aggregate comparisons for unadjusted and adjusted surgical deaths and complications, as well as length of stay for coronary artery bypass grafting (CABG), valvular procedures, and valvular/CABG procedures. Both databases use the logistic regression modeling approach. Data for key processes of care are also captured in both databases. Research projects are frequently carried out using each database.
Results
More than 74,000 and 1.6 million cardiac surgical patients have been entered into the VA and STS databases, respectively. Risk factors that predict surgical death for CABG are very similar in the two databases, as are the odds ratios for most of the risk factors. One major difference is that the VA is 99% male, the STS 71% male. Both databases have shown a significant reduction in the risk-adjusted surgical death rate during the past decade despite the fact that patients have presented with an increased risk factor profile. The ratio of observed to expected deaths decreased from 1.05 to 0.9 for the VA and from 1.5 to 0.9 for the STS.
Conclusion
It appears that the routine feedback of risk-adjusted data on local performance provided by these programs heightens awareness and leads to self-examination and self-assessment, which in turn improves quality and outcomes. This general quality improvement template should be considered for application in other settings beyond cardiac surgery.
Beginning in 1987 and 1989, respectively, the Department of Veterans Affairs (VA) and the Society of Thoracic Surgeons (STS) developed national cardiac surgical databases to risk-adjust outcomes as a preliminary screening tool for evaluating and improving quality of care. [1] [2] [3] These two national databases are very different in that the VA database (Continuous Improvement in Cardiac Surgery Program) is mandatory and used by the national VA system, not only as a screening measure of quality and for quality improvement but also in determining the viability of programs. 4 On the other hand, the STS National Adult Cardiac Database is a totally voluntary database, surgeon-driven and initiated primarily for internal assessments of quality and as a local tool for quality improvement. 5 Both of these national databases have evolved during the past decade, with broadening of their scope of activities, and are used for additional purposes, such as addressing research questions and public policy issues. 6, 7 In 1972, the VA established the Cardiac Surgery Consultants Committee to monitor cardiac surgical care within the national VA system. For 15 years, that committee evaluated volume and death rates of cardiac surgery at the 40 to 50 VA cardiac surgical centers using unadjusted surgical death rates. The committee became increasingly aware that the use of raw death statistics was an inadequate way to determine the quality of cardiac care between hospitals, because the difficulty of cases was thought to vary between hospitals. It was believed that a fairer and more accurate measure of quality would occur by developing a risk-adjusted methodology correcting for the differences between patient populations. The committee was concerned that the use of unadjusted surgical death rates as a quality performance measure was also a deterrent for surgeons to operate on high-risk patients whose only opportunity for survival or improvement might be with surgery. The committee's opinion was that by taking into account the risk of such patients in quality review programs, surgeons would be more likely to operate on such individuals when medically indicated. Accordingly, with the vision and leadership of Dr. Karl Hammermeister in designing the risk-adjusted methodology, the VA Cardiac Surgery Consultants Committee in 1987 began to use this technique in their evaluation process and developed a single-page data form for each patient undergoing cardiac or great vessel surgery. This data form initially included about 50 variables relative to both coronary artery bypass grafting (CABG), valvular surgery, and great vessel surgery. The current data form and definitions are available for review at http://www.va.gov/health/cscc, with the committee's policies and procedures also listed.
The primary endpoint for analysis was defined as 30-day surgical death. The statistical methodology used from the beginning was multivariate logistic regression analysis identifying significant risk variables and their odds ratios initially predictive of death and later complications for both CABG procedures and for valve and valve/CABG combination procedures. 1 On a semiannual basis, masked, confidential reports are produced and distributed to each center for local quality improvement efforts. Recent report development endeavors have focused on developing expanded reports for other processes and outcomes of care, such as medication use rate reports, risk-adjusted 6-month survival rates, and resource consumption assessments (e.g., postoperative length of stay). Since the early 1990s, therefore, the risk-adjusted outcomes have been used throughout the VA system for national quality screening endeavors, as well as for local area self-assessment and self-improvement purposes.
In 1989, the STS made the commitment to develop a voluntary national database for cardiothoracic surgery. The major efforts in the past decade have been in the area of adult cardiac surgery. This was in response to the increasing scrutiny of cardiac surgical results by the Health Care Financing Administration and various state entities and was also motivated by the desire of surgeons to review their own data in a risk-adjusted methodology and compare them with their national peer group. This database committee was chaired by Dr. Richard Clark for its first 5 years, and from 1990 to 1997 there was tremendous growth in the participating sites (with approximately 450 member sites reporting in 1997). The statistical methodology for this risk-adjustment effort was led by Dr. Fred Edwards and initially used Bayes' theorem modeling approach to address concerns related to data completeness and quality issues. 8 In 1995, this risk-modeling methodology was changed to a multivariate logistic regression modeling approach. 9 The risk-adjusted algorithms are now available through certified software vendors not only for the prediction of 30-day surgical death for CABG-only procedures but also for valve and valve plus coronary procedures. In addition, recent models have been developed for risk-adjusted complications and postoperative length of stay for CABG-only procedures.
From 1990 to 1997 the STS National Adult Cardiac Surgical Database was maintained with Summit Medical, Inc. (Minneapolis, MN), a for-profit, nonacademic entity that not only warehoused the data but also developed the sole software package for the database under license from the STS. In 1997 an STS executive leadership decision was made to license multiple software vendors to be more responsive to the individual needs of the society's members and to warehouse and analyze the data at a prominent academic center, the Duke Clinical Research Institute. It was believed that the latter would allow the database to be maintained and analyzed with more sophisticated computer programs and statistical analysis approaches and also would offer the opportunity for more research projects to be initiated using the database. 7 A copy of the current STS software requirements (with core STS data elements and definitions listed) is available at http://www.sts.org/doc/4502, with forms for review.
METHODS

Department of Veterans Affairs
Beginning in 1987, all VA cardiac surgical medical centers were required to complete a single-page data form for every patient undergoing cardiac or great vessel surgery. The data included preoperative risk factors, surgical data, postoperative death and complications data, and length of stay. In the VA, 30-day surgical death was defined as death from any cause occurring within the first 30 days after surgery, or death at a later time occurring as a direct result of a perioperative complication. This broad-based definition also includes all index hospitalization deaths. Quality Improvement in Cardiac Surgery Every 6 months the data are analyzed, assessing the results at each cardiac center, and the risk model is recalculated. The models have been developed for two groups of patients: those undergoing CABG only and those undergoing a valve operation or other cardiac procedures. Procedural designation for patients undergoing aortic valve replacement, mitral valve replacement, great vessel repair, and other procedures have been added to the multivariate analysis to identify risk factors specific for each of these procedures.
The preoperative risk variables are entered into a backward stepwise logistic regression analysis with surgical death as a dependent variable. The expected surgical death rate for each patient is calculated from this logistic regression model and compared with the observed surgical death rate. The individual patient statistics are then summarized for each hospital, for each Veterans Integrated Service Network, and for the VA as a whole and presented at the semiannual meetings of the Cardiac Surgery Consultants Committee for review. These data are also masked and transmitted back to each cardiac surgical program director, the chief of surgery at each VA medical center, and the VA medical director and chief of staff and the regional directors. In addition to risk-adjusted death rates, the reports identify significant perioperative complications, length of stay, and risk-adjusted complication rates.
The VA Cardiac Surgery Consultants Committee reviews these data semiannually and determines whether paper audits of deaths or site visits are necessary to give further feedback for quality improvement. The goal of the committee is not to be punitive but to identify medical centers that are having less-than-ideal outcomes and to help them identify processes and structures of care that can be improved to improve cardiac surgical patient care. In addition, each of these medical centers and regions receives not only its hospital-specific data but also masked data about the other hospitals in the VA so they can ascertain where they stand in relation to their peer group and identify areas for self-improvement. 4 Recently, the data have been expanded to include healthrelated quality of life and patient satisfaction, and the database has been linked to other national databases in an attempt to provide more information regarding key processes of care.
In the early 1990s the VA also initiated a risk-adjusted outcomes database for surgical procedures other than cardiac surgery, under the direction of Dr. Shukri Khuri, entitled the National Surgical Quality Improvement Program (NSQIP). Therefore, the NSQIP feedback mechanism to centers and regions now includes not only the cardiac surgery database described above but also data for general surgery, vascular surgery, neurosurgery, plastic surgery, general thoracic surgery, and urology. 10 The VA is in an excellent position to verify the integrity of the data being submitted. The number of cases performed in a given reporting period and the death rates can be verified through several other databases and the VA death registry. Every 6 months the data are reconciled between all of these VA databases to ensure a high level of accuracy. Data completeness has been better than 99% during the past 10 years of data submission.
The VA has a long-established tradition of using the database for research. During the past decade, for example, studies have been performed in regard to the relative effect of the use of the internal mammary artery on the surgical death rate, the effect of performing coronary bypass offpump versus on-pump, and the impact of preoperative quality of life on cardiac surgery outcomes.
Society of Thoracic Surgeons
From 1990 through 1997 there was tremendous growth and participation in the STS National Cardiac Surgery Database, with up to 450 sites participating and with annual reports being produced so that participants could compare their performance with that of their national peer group. In 1997, a systematic review of the database was initiated, including outside consultants to establish long-term goals and to evaluate the performance of the database. The database was thought to be too cumbersome and labor-intensive, with 512 variables, and needed definition revision. For this reason, beginning in 1997, an STS Definitions Subcommittee under the leadership and guidance of Dr. T. Bruce Ferguson, Jr., was formed and worked closely with representatives from the American College of Cardiology to revise the definitions of both of the professional societies' databases in an attempt to use more common variables. This revision process took advantage of the STS models that had been developed between 1990 and 1995, allowing the society to eliminate variables found to be insignificant. Out of this activity emerged a core and extended dataset. The core dataset is a mandatory set of variables believed to be necessary for accurate representation of clinical practice, risk model development, and analysis. The extended dataset includes less critical but still important fields that are strongly encouraged to be collected but are not mandatory for participation. Also, the creation of custom fields is permissible so that sites can collect specific information that is desired by them. Data variables have been added for internal quality checks and are organized to allow logical connections between various data items. A data dictionary was developed under the leadership of Dr. Stan Dzuiban with definitions, and software specifications and a request for proposal were announced for commercial software development, leading to submission of requests by numerous vendors. These software products then underwent certification, which was outsourced to Trianalytics, Inc. (Baltimore, MD). 7 The 512 previous STS fields were then converted to 217 core fields and 255 extended fields, with 85 fields deleted. Not all 217 core variables must be filled out for a given patient because there are specific variables for specific operations. There are 176 variables for all cases plus an additional 8 for CABG, 6 for valve, 10 for prior intervention, 16 for minimally invasive, 11 for other cardiac procedures, 4 for other noncardiac procedures, and 29 for any complication.
Each STS participating center has purchased its own certified software with the risk algorithm, enabling the center to analyze its own data at any time. Every 6 months the data are transmitted to the Duke Clinical Research Institute, which was selected as the warehouse and analysis center. The data are transmitted electronically with front-end software data checks and back-end data checks by the institute. Data are checked at the institute for completeness, acceptable range for individual variables, variable relationships, and intervariable relationships. Personnel have been assigned to regions of the country to communicate with data managers regarding any questions about data quality or completeness. There are also semiannual database manager meetings for education and to receive feedback from them regarding the variables and their definitions. Emphasis has been placed on data integrity, and recent substantive improvements have occurred, including improvements in completeness of data.
For the past 6 years, the STS has used the multiple logistic regression model to determine significant surgical risk factors and their odds ratios and to develop the risk algorithm. Before that the Bayes' theorem model was used. However, when the data completeness improved to such a point that missing data were not a critical concern in the STS database, the logistic regression model was selected to maximize model performance. 11 The STS data are analyzed every 6 months, and sitespecific reports are returned to each surgical group or hospital. These reports include national and regional aggregate data, including patient demographics, operation performed, 30-day surgical death rate, complications, and length of stay for coronary bypass surgery, valvular surgery, and valve/ coronary combined surgery. Each site receives site-specific data for these variables in unadjusted and risk-adjusted formats (where appropriate), and the site data are compared by graphics and in tabular form with regional and national data. Thus, each center can compare itself with the regional and national peer groups and identify areas for quality improvement. 7 Several key processes of care are also captured. As part of a recent Agency for Healthcare Research and Qualityfunded project, Dr. T. Bruce Ferguson, Jr., has initiated a national STS study to evaluate the importance of feedback and reporting on key process measures on changes in member site performance.
There has been considerable interest in the STS in having the data used by groups and hospitals in a fashion similar to that of the Northern New England Cardiovascular Disease Study Group and the Minnesota STS group. 12, 13 State reports are produced with masked hospital outcomes, allowing hospitals and groups from a given state to review their results, comparing themselves with their unidentified peers, and then performing round-robin site visits to identify best practices. In this fashion, the STS also has developed a mechanism whereby each site can review the others' data completeness and accuracy to improve the quality of data.
As with the VA, specific guidelines have been established for submission of ideas for research projects. These projects are reviewed and prioritized, and resources have been budgeted for data analysis to better use the database to advance cardiac surgical knowledge.
Data quality measures in place include semiannual data manager courses, front-end software checks, back-end checks through the Duke Clinical Research Institute, the development of state activities where round-robin visits take place that include auditing of the data forms, and also comparison of STS data, including outcomes, to other databases such as New York State and the VA, both of which are highly audited. 14 Table 1 shows the CABG-only risk variables included in the VA and STS risk models for 30-day surgical death and the respective C-indices for each database. Ten variables enter into the VA database, 25 in the STS. There are thus many common variables but also unique variables for each database. Table 2 compares common risk variables between the databases, with their relative ranking and odds ratios from a common multivariate regression model approach as applied to the year 1999. Because the VA is such a predominately male population (98.7% men), the risk factors and their respective odds ratios were run in the STS database for a male-only population as well. Previous myocardial infarction is a risk factor in both databases but is not included in Table 2 comparing odds ratios because the preoperative time interval of the cofactor differs in the two databases.
RESULTS
The similarities between the two databases are striking. The congruence is high in these two very different systems, a totally government-run system of aging veterans versus a mixture of university and private practice institutions. There appears to be a common theme to the general set of risk factors for surgical death; indeed, the top three predictors are identical, with similar odds ratios. Conversely, there are also many different variables that enter the model in one database compared with the other. Table 3 compares the patient populations of the databases. Although there are many similarities, there are relatively large differences in the incidence of peripheral vascular disease, elective surgery, chronic lung disease, gender, and Canadian Cardiovascular Society class. Approximately 1.6 million procedures have been recorded in the STS database, of which about 1.1 million are CABG procedures. During this period, there has been a decrease in the unadjusted surgical death rate for CABG, from 3.8% to 2.7% (Fig. 1 ). In addition, there has been a decrease in both the mean and median postoperative lengths
Quality Improvement in Cardiac Surgery of stay for CABG, the median decreasing from 7 days to 5 days during the past decade. Most importantly, during the past decade, there has been an increase in the preoperative risk of patients undergoing CABG in the STS database, but despite this there has been a decrease in the unadjusted surgical death rate. This is reflected in a significant decrease in the risk-adjusted surgical death rate (Fig. 2) .
Aggregate data for the nation, the region, and the individual participant's data are transmitted back as noted to the STS participants every 6 months. Figure 3 shows a typical graphic revealing the observed to expected death ratio for the participant, its region, and the nation. Similar graphs are distributed for major complications and for several processes of care.
More than 79,200 cardiac surgical patients have been entered into the VA database, including patients with CABG. For the VA, the unadjusted death rate for CABGonly procedures has decreased from 4.3% in 1989 to 2.7% in 2000 ( Fig. 4 ). This has occurred despite the increasing age of the veteran population and the general increase in overall risk of patients during the past decade. Figure 5 shows the marked reduction in the national observed to expected death ratio for CABG patients in the past decade.
For the past 30 years in the VA, surgeons and their institutions have received semiannual reports regarding their institutions' performance compared with other VAbased programs. These are structured as in the STS so that surgeons can compare themselves with a national cohort. Figure 6 shows observed to expected death rates for CABG by center. The institution receives the code only for itself.
Processes of care such as the use of the internal mammary artery, postoperative length of stay, the use of the off-pump technique versus the on-pump technique, and more recently the use of beta blockers and lipid-lowering agents are also measured and reported.
Both databases have potentially tremendous research value. For example, each has shown a decreased risk-adjusted death rate when the internal mammary artery is used for at least one bypass. More recently, both databases have shown a marked reduction in the risk-adjusted surgical death rate with the off-pump procedure versus the on-pump procedure (Fig. 7) . These databases have also been useful in the study of the effect of surgical volume and gender on outcomes.
DISCUSSION
Ramsey defined medical informatics as involving "the conversion of data into information that allows the physician manager to direct outcomes, quality and costs." 15 He also defined quality management as "empowering employees and physicians to participate and improve in the overall performance of the practice." Quality of care is commonly defined as the degree to which health services increase the likelihood of a desired outcome. The most common outcomes measured are death, complications, functional health status, utilization, cost, and patient satisfaction. Risk factors usually include age; sex; acute clinical stability; principal diagnosis; severity of the principal disease; comorbidities; preoperative functional status; psychological, psychosocial, and socioeconomic characteristics; patient compliance; and other attitudinal and cognitive parameters. Once outcome is predicted based on the risk factors, the difference in observed outcome is usually determined by the processes or structures of care or by random chance. Because random chance is usually constant if risk is properly controlled for, the differences in outcome should be related to the processes and structures of care. Risk-adjusted data can therefore help to identify areas for improvement. 16 For these reasons, both the VA and the STS databases were created; the former was developed by the VA as a means of oversight and quality assurance, and the latter was implemented by surgeons who wanted to use the data to improve the quality of care in their individual practices and hospitals. Both of these risk-adjusted databases have been in use for approximately 10 to 12 years. There are many similarities between them in terms of common risk factors and similar odds ratios for risk factors predictive of outcomes. There are, however, distinct differences between the two and between the demographic and risk factors of these populations. The VA is a 99% male population with a high incidence of comorbidities, and many VA patients are uninsured. This, coupled with evidence of lower quality of life scores as measured by the SF-36 for the VA population, supports use of a dedicated database for this group. There are some differences in the odds ratios for the same risk factors, although these are not terribly different, and there are probably, except for gender, more similarities than differences.
Both databases have reflected a marked and statistically significant decrease in risk-adjusted death rates during the decade. Although it is difficult if not impossible to determine the cause of the improved outcomes despite an aging population with more risk factors, it is at least likely that the regular and systematic feedback of data on one's own and one's institution's performance heightens awareness and leads to self-examination and more prudent practice, leading to better care and outcomes. One of the greatest similarities in the two databases is the means by which data are distributed back to the primary providers. Without data to compare one's own practice with that of a regional or Quality Improvement in Cardiac Surgery national peer group, it is difficult to define areas for improvement and then act to improve a process or structure of care to lead to that improvement. 6 Although some quality improvement programs, such as New York's, attribute improvement in outcomes to public disclosure and state monitoring and oversight, 17, 18 it is interesting that a volunteer database such as the STS has been associated with an almost identical improvement in quality in the absence of any public disclosure and without any policing. Although the VA database is used for oversight and there is the authority to close programs for poor performance, that rarely happens because emphasis is placed on using the data to identify programs with potential difficulty, which triggers outside reviews and site visits from outside consultants who give advice to improve care in that hospital, rather than being punitive. The VA database is in a system that allows checks for the accuracy of the data through several in-house databases. The data are 99% to 100% complete and highly accurate. New York State also has a very active internal audit system for the quality and accuracy of data. Much has been written about gaming and cheating in databases, but it is encouraging that the STS database has similar aggregate outcomes to the VA and New York State databases, thus indicating that the vast majority of participants in a voluntary database that does not have external auditing are very accurate and honest. 14 In addition to measuring outcomes for improving quality, both databases have measured certain processes of care, such as the use of the internal mammary artery and length of stay. With the feedback of the above process, there has been a consistent increase in the use of the internal mammary artery conduit and a progressive decrease in the postoperative length of stay.
Both databases have well-established protocols for sub- Figure 2 . This graph shows the significant reduction in the observed to expected ratio for surgical death in patients undergoing coronary artery bypass grafting (CABG) procedures from 1990 to 1999: the ratio decreased from 1.5 to 0.9. mission of research proposals to answer various scientific questions. The impact of surgical volume on the risk-adjusted death rate was evaluated, and the minimal surgical volume for satisfactory outcomes was found to be much lower than previously thought, and several low-volume programs in both databases were found to produce excellent surgical results. 19, 20 Both databases have shown that the use of the internal mammary artery conduit reduces risk-adjusted surgical death rates. 21, 22 The effects of gender and the surgical death rate have also been investigated using the STS database. 23 Recently these databases have yielded important information on the potential beneficial effects of off-pump coronary bypass compared with on-pump coronary bypass on risk-adjusted surgical deaths, complications, length of stay, and blood use. 24, 25 Preoperative quality of life has been found to be a predictor of surgical death. 26 There is a potential for partnering with government agencies and with industries that need the information in the databases. For example, the STS is performing a postmarket surveillance of transmyocardial revascularization patients for the U.S. Food & Drug Administration. Other industries have requested data extracts that could be helpful for their decision making and future product development and marketing.
The databases have been found to be useful in supplying information to local, state, and federal governments, thirdparty carriers, buyers of insurance, and the public. Information from the STS database was used in presentations to the Health Care Financing Administration in the area of establishing reimbursement fees for cardiac surgical procedures. The VA database has been useful in dealings with Congress and other government agencies to establish the quality and efficacy of care delivered. Both databases are used as data quality tool instruments for visits from the Joint Commission on the Accreditation of Healthcare Organization and other accrediting agencies.
Challenges include data confidentiality. Classifying the data for the purposes of peer review helps protect confidentiality, but if government monies are used to support the database, such as the VA, data become discoverable under the Freedom of Information Act. Further challenges include patient confidentiality issues and the changing laws in this area. Even though the STS database strips all patient identifiers and scrambles the date of surgery and birth dates, it is difficult to predict how stringent the new HIPA (Health Insurance Portability and Accountability Act of 1996) laws will be, particularly if the Internet is used to transmit data. Efforts are being made to educate lawmakers and government agencies about the importance of being able to transmit both early and longitudinal patient data for the purposes of peer review and quality improvement. It is hoped that reason will prevail and that database efforts will not be hampered by restrictive and unrealistic laws and policies. It is a paradox and contradiction that while we are being appropriately encouraged by the President and the Institute of Medicine to decrease medical errors, the government is in the process of potentially inhibiting these efforts by overly stringent confidentiality regulations that prevent transmission of encrypted quality assurance patient data.
Another challenge is the cost associated with these databases. Costs include the salaries of data managers (usually nurses), the cost of software in the STS (beginning at approximately $9,000), and the cost of data storage and analysis ($1,950 per year in the STS). Software and data analysis are provided for in the VA system.
Future directions that would be desirable for both databases include the collection of long-term data, collection of more than episodic data related to an operation, broadening outcomes to include functional health status, disease-specific functionality, quality of life, and patient satisfaction. Quality Improvement in Cardiac Surgery
CONCLUSIONS
Collection of risk-adjusted outcome data for cardiac surgery can be performed across institutions in both voluntary and government-mandated systems. These data have been shown to have many similarities, thus suggesting a high degree of accuracy, and have been found to be associated with a significant decrease in the risk-adjusted surgical death rate and length of stay. Much of this effect is likely due to the continuous feedback of the data to physicians who are caring for the patients, as well as the feedback of data of research projects from the database, enhancing patient care. It is remarkable that despite increasing age and risk factors for cardiac surgery patients during the past decade, unadjusted and risk-adjusted death rates and lengths of stay have decreased. This is a tribute to the diligence and conscientiousness of our healthcare professionals and their willingness to examine their work continually in an effort to improve.
Discussion
DR. ROBERT M. MENTZER, JR. (Lexington, Kentucky): I want to congratulate Dr. Grover and his colleagues on an excellent presentation and thank them for their tireless efforts to improve the quality of care in cardiac surgery. Their work has been so successful, in fact, that another Veterans Affairs noncardiac surgery database, the National Surgical Quality Improvement Program, is now being deployed in the private sector.
At the University of Kentucky, the Division of Cardiothoracic Surgery has had the unique opportunity to utilize both the VA and STS databases. This is due to the fact that the Lexington VA patients undergo their cardiac surgery at the university hospital. The data for both risk stratification programs are collated, validated, and entered by dedicated quality assurance nurse coordinators in the manner required by the VA Process Improvement Program.
The CT Division also submits data to the Anthem Coronary Services Network risk-adjusted database. Here, the hospital collates the data, enters it, and then asks the CT Division to review it prior to submission to a private organization for analysis. Participation in this network is mandatory since access to this cohort of patients is considered a high priority by the hospital. The simultaneous use of these three programs in the same patient population has allowed the division to make several interesting observations. First, it has become clear that the process used to track, enter, and validate the data significantly impacts on unadjusted outcome rates. The Anthem data is collated retrospectively by our hospital using its decision support software. Medical students and nurses on light duty also collect the data through chart extraction. When the Anthem data was compared to the STS data, there was a 26% difference in the observed mortality rates.
When the results obtained from the VA database were compared to the STS database, it was observed that the two different models projected considerably different expected mortality rates. Specifically, the VA model predicted nearly two to three times the mortality rate predicted by the STS model.
While this is a small single center experience, these observations lead me to ask Dr. Grover several questions.
First, if we conclude that the Veterans Affairs and STS databases achieve the same goals, is it also appropriate to conclude there is no advantage to the extensive data validation process that is required by the VA Quality Improvement Program?
Secondly, how do you explain the marked differences in the odds ratios for certain risk factors, for example, prior MI, less than seven days prior to surgery?
Finally, since you suggest that the improvement in cardiac surgery outcomes appears to be related to optimal management of risk factors, can you be more specific as to which risk factors are now managed better and how?
Again, I want to compliment Dr. Grover and his colleagues for their continued efforts to improve outcomes after cardiac surgery.
DR. FREDERICK L. GROVER (DENVER, COLORADO): Thank you, Dr. Mentzer. Those are, as I would have expected, very germane comments.
I agree with your first point that retrospective chart extraction, particularly utilizing administrative databases as opposed to databases such as ours where the data is extracted from the patient records close to real time usually by nurse data managers, is very different. The best data is obtained by healthcare professionals during or shortly after their admission. Because of the shortcomings of administrative and other databases which were being used to evaluate outcomes in cardiac surgery, the VA and STS cardiac surgeons organized their own databases striving to achieve accurate data.
I am not certain as to exactly why there is a difference in the estimated risk of mortality when you put your patient through the VA Database versus the STS, except that there may be definite differences in the respective populations that are not captured by the risk factors in each database. At some time I would like to perform a large-scale study comparing the two databases with VA and STS patients being entered into both databases.
There are 25 variables that entered into the final model for the STS database which has many more females and there are only 10 variables entering the final model of the VA database. Therefore, while there are many similarities and a lot of the risk factors are the same, there are also dissimilarties between the databases. At this point, I would still advocate using the VA database for VA patients and the STS database for private and University hospital cardiac surgical patients.
Part of the differences may be definitional as well. For example, it is difficult to compare the STS definition of pre-operative MI to the VA because there is a different definition of this variable.
Although I am involved with both of these databases, they started up at different times with some differences in the people developing them. We should continue to make the definitions as close as possible between the respective databases, as we have with the STS database and the American College of Cardiology Database.
Risk adjusted operative mortality decreased in both the VA and STS populations during the past decade. I don't want to overstate the conclu-sions and I do not want to imply that the quality assurance programs were the only factor that decreased the operative mortality and improved the outcomes. I do believe; however, that they are a major factor, but education is also a factor, as well as many improvements in techniques and myocardial preservation.
The Society of Thoracic Surgeons is utilizing state groups, such as here in Colorado, to examine the data and the surgeons from different groups in the state go over results which are blinded except for your own instiutions results. Round-robin visits are conducted where we visit each other's hospitals with the entire team to observe areas for improvement.
There is no doubt that surgical techniques have improved over the past decade. You heard some examples of improved techniques for the Type I aortic dissections a few minutes ago. There are improved cardioplegia techniques, there will be a talk in a few minutes on robotics-all of which have and can lead to improved outcomes and quality of care. One of the duties of our databases is to measure outcomes of new techniques to assess their value.
Data can heighten our awareness to the relative importance of various risk factors. For example, in patients with COPD, is there something you can do pre-operatively for the patient with an FEV-1 of less than 1.25 to improve pulmonary function and thus reduce the risk of the operation?
DR. TIMOTHY J. GARDNER (Philadelphia, Pennsylvania): Dr. Grover, congratulations to you and your co-workers, especially those in the STS who have done a tremendous service for the specialty with your extensive volunteer efforts. Also, we should acknowledge the Society of Thoracic Surgeons which has taken on this specialty database effort. The STS has the only specialty organization with such a successful program. Even the ACC, the American College of Cardiology, has been far less effective in offering its members the opportunity to manage their clinical data, as has the STS.
There have, however, been many problems that all of us who have worked with the STS have experienced.
First, someone has to finance such an effort. This is a substantial challenge for many, especially for those in private practice. The STS database began as an opportunity for community-based surgeons to develop some of the same data collection techniques that academic centers had available to them, or had invested in -namely, their own databases.
However, as time has gone on and as it has become more important for cardiothoracic surgeons to have such data in order to validate our practices with our cardiologists, hospitals and insurers, the expenses have increased to the practices and have not been appropriately shared by the hospitals. As we go forward, managing these databases, even with the STS providing the programs and facilities to do so, can cost as much as $100,000 a year.
Another problem is the fact that the STS database remains voluntary. In addition to the challenge of getting good data, we are relying on data may not be audited or validated. I wonder whether you might comment on what you think might be done about this challenge of verifying and validating the data?
Finally, it is quite ironic that as we make progress with informationbased efforts like this, the government makes it even more difficult for us to collect and transmit data as consequence of HIPAA, the Health Insurance Portability and Accountability Act. The confidentiality regulations governing patient data may make it very difficult to pool data, even when using it for quality improvement purposes. I wonder how the STS is going to handle this challenge in the future?
DR. FREDERICK L. GROVER (Denver, Colorado): Thank you, Dr. Gardner, for those questions.
The cost of data collection and analysis is significant. Most of us, depending on the size of our programs, have a nurse data manager with a salary of approximately $50,000 a year doing that. The cheapest STS certified software that can be purchased is about $8,000, and there is about a $2,000 a year fee to the STS for the data analysis, quality checks and reporting. We have tried to educate and work with hospital administrators as part of our marketing program to get them to share in this cost.
However, these up front costs can be balanced by decreasing poor outcomes, which in general, also decrease costs, and by utilizing the data to influence health care policy. The data demonstrates the marked de-creases in observed to expected mortality over a ten-year period and was used in dealing with HCFA to help maintain the fee schedule for cardiothoracic surgeons. Without this data we probably would have seen very, very major cuts in reimbursements for cardiac surgery.
We are also attempting to be part of the JCAHO program so that our members that belong to the databases will be able to utilize their data to satisfy JCAHO requirements.
Participation in the STS Database is voluntary as compared to the VA which is mandatory. In the VA we have about three or four different mechanisms for data quality checks, including the death index to confirm the accuracy of mortality data. Laurie Shroyer and our VA team do much of this work which has resulted in 99% data collection completeness. It is very difficult to audit completeness of data collection and accuracy in a voluntary system because it is expensive and not mandated.
There are, however, other methods of checks and verifications which are utilized by the STS. We have within-range checks for pre-operative variables. We identify centers that are outliers for pre-operative risk factors or outcomes, ie, over reporting risk factors and understating adverse outcomes. We also compare STS data to other databases and it is very reassuring indeed that the STS data compares very closely to New York State and to the VA for many of these aggregated variables. Although there may be an occasional site with errors in data entry, we believe that our aggregate data is very accurate and representative.
The state initiatives have created a mechanism for audits of the data during the round-robin visits. The Data Managers from each institution meet and verify data during these visits which is a very cost effective method of data verification.
The extreme directions that public policy is headed regarding confidentiality may greatly impair the efforts of using data to improve the quality of care. This is indeed a paradox since we are being asked by the Institute of Medicine and the President to decrease medical errors but at the same time are being directed to follow patient confidentiality rules and regulations that could indeed impede the collection of data needed to identify areas where medical errors can be reduced. We just have to hope that we can lobby and work with government to have reasonable laws passed in this area.
DR. RALPH G. DEPALMA (Washington, DC): I compliment Drs. Grover and Shroyer on their superb work and for their ongoing and timely data provision to us in times of need in the VA.
Our challenges in peer review are themselves challenged by certain members of the press seeking sensational revelations. And our current regulations should now protect individuals from unreasonable peer review inquiries and at the same time protect patient confidentiality in the VA, while allowing publication of our excellent aggregate results.
I would ask Dr. Grover two questions. One, to comment on the efforts to protect focused QA activities both in the VA and the private sector. And second, if I am not mistaken, combining USQIP and CSQID, it costs about $50 a patient to do these analyses. Is that is not correct?
DR. FREDERICK L. GROVER (Denver, Colorado): Thank you, Dr. De-Palma, for your very important questions. The Freedom of Information Act is an important issue, and any database that receives government funding, such as VA and the New York State databases, is going to be required to release data. You have to expect and deal with that.
With our government regulations, such as FOIA, data which can be attributed to one individual surgeon or practitioner cannot be released, but we do have to release site-specific data. The STS data, because it does not receive government funding, should be protected under current peer review laws, and we have never been challenged in that regard.
